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IM^JM 7 ] 
[if^Jl 9 ] 

*«i<*>-Lk:Tg&««IB Si 1 lit . 

fi0ieT^««JB*>±k:*6ifiJI* fl2*fc-*Sl 2 IIL 

k 1> 2 o <7> ^ <h 2 ti tz 9 - Y v V \Z % <r> X •£ EP /jn L T HOIfi "7 9 X v J: 9 fE£ 

l ^iiT^Huie 9-yv v \zm^ s -it t -v 9 %Lm.*mz l . note ? - r -v h *$§/&^- 
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iwwaj m wi w 
[ 0 0 0 1 ] 

[fir*] 

[ 0 0 0 2 ] 

ifim*>*^A,ic*T;bftTu.z,. ^fic. *n7-?«s. mm^izmmz nzmmzmm 

. £^tc. *W**noTfc*»3ttfc««*»ffi*3n«rv*«fl6, 
i: S ftTu&„ 
[ 0 0 0 3 ] 

86*. ^t'JICtt, *i|#^Ii) 1 ^< fflv^ftT^fc. f^ + ^loUT^ DRAM 
(Dynamic Random Access Memory) < 1$ ffl <* ftT -5 „ 

DRAM^^fiietlif (WT, > t 'J t ^ i: u 7 ) T* I J v 1 flf^>Sft§* fc 1 H^M 
OSFET (Metal-oxide-semiconductor iield effect transistor) h & •) . MjR 2 

69ft7'i;?'Hi^<7) Ton J *5v^tt To f fJ kLTlX^ttSi-CkT-. 151*$ ftTv^ £ 
^-^^-^^ttl-t (#*f If ifciSK 1 . 
[ 0 0 0 4 ] 

L^L DRAMTiiv «*R*«J S i: Sfft^Mco^flg^ "t £ 3 4: fc**qJ"ft& k £ 9 . 
i«3ilfcl*^i3ftTL*7. fv^iik, D R AM« 2e'l£*> > * 'iif"?f> 
-5, ck < *0 "oftT^* ck 7 \z. DRAMT'U, f - ^S^fSEtf 7 I, 7 y - 

[ 0 0 0 5 ] 

fSttJloT^f - 57 %L «:v*»fl&T*>S : FJ*l&tt*> > t M k LTti. ROM (Re 
ad only Memory) fc* «k < fci<b *l T ■& fc* , Ifiti 2 ftT v> £ t 3 - 9 <jo^ £ ^>^S fr^f rT ftl 
Ti. So 

£fz. %%&Z-*Sfl£t£~ : ^W%L&<7> >t')i:U> EEPROM (Electrically erasab 
le programmable read only memory) %fflufc7 7 >t 'J (Flash memory) i>*W& 

3iiTo« (iffff^C^ 1 . ftntfrltffi 1 #M) « 7 7 y i > t 'J U , #!fflift&^Jf 
> t ') J: L T v # < tf>#5fCflSffl 3 ftTV*£. 
[ 0 0 0 6 ] 

f\il5777y^t l J^>tH4tt, MO SF E T<or- hmHS&Jb*. HflJfflJr- 
hSSh#|r- vm>%'&^LrznWL<rymfrh%Z> *9 v 9 Y-Y (Stack gate) £ 
^oTv^, 77 7ya>t #38 r- Mc S fft 3 ft fc«<3f<^ « k: «fc »K MOSF 

[ 0 0 0 7 ] 

7 7 >v ^ » > t -j^^-^^^tjAAii. K u >^is&lc?Smi£^ePfln LTfl4 L fc* 

»Jgk:ffimi^%9Jfln LTF -N (Fowler-Nordheim) h > ^'itrt^tt - t T\ 

Sir- h lc«?gf (-tffcfi&icttill^) ^iiAt5:!:T\ t»- 5A*a*ff 

ft* Hi ft £ 31 § Jfe < z tiz& 9 ft ft a . 
[ 0 0 0 8 ] 

777y Wt 1 )!^ D R AM^) <k 7 * ') y l> v S- ^-ifjfFfc^S&Jxffl. F-Nh>* 

>im.m*m^ zrzfciz. d r AMtctt^t ^- ? <^»s &*&v?s£icg-f *»f w**i+fc 



v <_ . / — r tow -5^ v ^ v» x w c* >c mj *x w- <F3 ^ 1*± /35c run m c: >i l ^ ^ c v * / i«i /ta x; 

[ 0 0 0 9 ] 

±j£Lfc7 => v > - > ^ >J icM L . $f £&TJ¥?Stt > * -J k LT« ?>«fcffl 
v>fc%»*# > ^ 'J (HT, FeRAM (Ferroelectric RAM) ^6&'l±ft<7>6&fv&J/L 
fcfflv*fc&»tt# > ^ l > (WT> MR AM (Magne toresist RAM) k u 7 ) * k)b*vi@ £ 

C<7>4>T, FeRAMU, Kfclc3IJflfl:3ftTv>£Cfcfc*>»K i*«l<oiSS*fBi*-?§ n 

[0010] 

%«l*#tctts »fl:«ftftSS*# 7 $ v ? x k tnf litis) t # 'J 7 -v ft tr 

=. 'J -r>> (PVDF) lcttH<? ft£ «k 7 ^rM^^^^m*. B aMg F 4* t<r>~7 v KM 

[0011] 

BaTiOj, PbTi Oj^t^^nfx*^ h ffijt (Perovskite 
) . LiNbOj, L i T a 0 3* t<r>m^l *< > + -i h ffiM ( P s eudo-i linen i t e) » P b N 
b 3 Oe. Ba 2 NaNb50|5=5:t^?>7Xf> • -f u y X (TB) ffiM ( Tunig s t en-b r 0 
nze) s SrB i jTajOj, B i 4 T i sO^ 3 ^^^^^"^ 7 ^^^^^ (Bismuth layer-st 
ructure I e r r 0 e I e c t r i c, BLSF ) V * L a 2 T i 2 0 7& t<7> >M n ? a t fflM ( Py r 0 ch 1 0 r e 

) 

[0012] 

* Tz . Mft^fammfc It. #'j7v<kii- , Ji , > ( P V D F ) £ 7 >y ft fcf - V t» 

> (PDV) fc = 7 vffcx* u P (VDF/T r EF) £k «^ 

^S^JXPBk: «k »> ftMSns. ftftttttlcm LT^sfl < It. 2 3 ft 

[0013] 

t fc%SS 7 *>> F eRAMlctt±lc»fk!ft%SI«#i»*flEffl3n*. 2 «b 

«tfb«»%^«*<^ + T? «k < mm 2 nx \* %> <?> \t . ^D7*x^niiit}fo^it# 

(JUT. 7*7. ^7 -f h Wm&mmk tW&)<7>^X-i>P\i ( Z r . Ti) 0 3 (PZT) 
Sic «* 9 fcfcUS ft*ttfi-T*> »K ^fli^^W^^mm^Jf ft*, c <?> 

[0014] 

ffi¥^^«*?^f$iM^'£^'l4^'b. #lft& (MM) T*&&!fcSS«#*>ttA6lcEtti-S% 
XJi^)|iii^|^m# (BLSF) k S tiTv^S. L^L, l& ictt"* # 

[0015] 

•7 7 >v - > * <DfKt> 0 k Ufflf^ ii* F e R AMlcii. 3L\z , ^"^ItFE 

x57-y7MU. 1 h7>yx?l ^ft^'y ?IF e R AM i: t of tfti , c «o fll Jl «b El 
1 6 ic ^i" J: 7 * X 7 */ ^ ^ f ^* ^ ? ft o ^ <?) k , T' U - ^- * >< > 9 W 1 ^ *> 
x iLfoW. * ^* -> 9 ^ o <T> h*$> h . £ . 7s 57 -y ^ M ic . 1 h7>y^7 l^t^ 
v ?IF e R AM^Ctlt 2 o M fa T £ fflfMfc 3 2 h 7>y U 2 t^'y ?1F 
e RAMd^S. 
[0016] 

mi 6 \Z7jk~? x 9 -v ?1<^)F eRAMli. 1601<^Jilc. v - * 1 6 0 2 



^^MOS h 7>y x^^ii, M0Sh7>y^^v-xi 6 0 2 l: , TSfffi 1 6 

i i . famnfafrhKzm'mfcm 1 6 1 2 , ±mmm 1 6 1 3 + ?*>*»«g 

LTui, SI 6 <?> #J T li . V - ^fi 1 6 0 6 \Z <fc ►) ±16* * x 9 to* V - * 1 6 0 2 
ici^LTuS. £ , KM> 1 6 0 3 ttiKM> Mffi 1 6 0 7 to»}$«§g L . to* 

[0017] 

C il%<r>mTe.lt . femMfafrh ft Ji 1 6 1 2«^litf)fi||%7-^-Kl/ -f > 

W (f t*^l 621) t «Ett £ «SSt fclTiilt-SCfcf, |~ o n J £> £ vMi To f f 

& «J¥T3 £ C i: to><b^» f£1±£*i-£ to*. C officii. t»- ?i£*tB LBflc^- 7^: 
MtTUu, 7*— 9 <50S»# & A to*<ftg t ft 9 ffil'ttlc toMt -6 t V* 7 H3®^. 1 o<7) 
f?l^£1ri-£ffifj|to**e i*fc#K ?SJflff ftlc lift to-ftv^ tU7 Xj&*>*£>£. 
[0018] 

^IF eRAMlcWL, FETIF eRAMU, iX1*ft£}i7 F e RA 
M t LTWftZtlX^Zo FETIF eRAMU. 1 h 7>yX?lF e R AM t =tnf U 
ii. zcoffi&frh. MO SF E T<r>Y- y <mM t * t h mmm<7>i\£> *) iz 

i&mmtm'&W.W. L fcMF S (Metal-lerroelectric-semiconductor) IF e RAM. M 
OSF ETcor- h«i^)llc»li!t#«*iIL/sMFM I S ( Me t a 1 - 1 e r r o e 1 e c t r i c- 
metal-insulator-semiconductor) SF eRAM> $ h\z MOSFET^r-h MM t Y 
- r te£H9!<?>mic £K Lfzm 1 7£^i-J:7ftMF I S (Metal-lerroelect 

ric-insulator-semiconductor) IF e RAM5 ir<?) 1 h7>y X?1F eRAMt^S 
(^*#t«IK3#M) . 
[0019] 

El 1 7 tc^i-MF I ST-tt, 1 7 0 1 co ±lc, 1 7 0 2, h* H > 1 

703§i£, 7 - * • h'M > IB icEHS tifcr- h 1 7 0 4<7)itc, ^if# 

to*<o ft &!$«#JI 1 7 0 5 ^{i^. . Sm#Ji 1 7 0 5 <50 ±. tc V — r 1 7 0 6 5lliS 
. V - X 1 7 0 2 tc \t V - Xil 1 7 0 7 xitEE to*EP ftn $ ft . H H > 1 7 

0 3C14KU -f > mffi 1 7 0 8 m^fh to*f#$»c L Tu§ 

[ 0 0 2 0 ] 

ctib^F e RAMU, MOSFE T 0>Wift lzfa&K#i<7> ftmsMM 2 tz <n X- & *) 
. ftm^Vtmiz J; *) , r- H tettBE 1 7 0 4 i«T<7>¥4i#?lffllc?- * **1721 to*ff2/£ 
5 *l£ if-£ i: „ Mf&£ ft ft v*J§£- t coikm^: fF *) iti L » :^t§(?)y-x-HM>l^ 

m^a.^m^m *) . s^e^fy ^^fi^-^ ronj £>£im2 ro f f j t ltix^ m^- 

[ 0 0 2 1 ] 

FETSFeRAMT-tt, ift fr to> >b , t*- 7 I^^tt L ^ff o T ^ * 33iSi«#<7>#« 
* 1 h 7 > v X ? 1 Jft^'y ?iF e R A M lc it^ T l?1f ffi ft ^ £ <Tl4: ti^, 
L^Lftto*^, ^^ictt. 1 h 7>yX?SF eRAM^^MF I SIF eRAM ( 

mi 7 ) T-ii , fammfrm t ^mtfmmiz r- h i&*ijsijb*£> ^» /c^tc x ^i^m#<7)y>®M 
*n*>m-? * 7 ftiis)t^<gm^)b*^^i-€,„ 

[ 0 0 2 2 ] 

t to* m L to- o 7c o C<0 7c<)6. ^*t$'#TT-fFt!i5 tl7cMF I SIF eRAM 12. 
IC J: ^ffito*tf *, C/:£^:ti)*T'§f , ft B# f?Sj <7) - ^f*Jfto*T§ ft to-o 7c» 
[ 0 0 2 3 ] 



S^F e RAMtcfcv^TU, > ^ x ) h L T <?> $fi ft <r> Y- iMWSHRSJ (^.57^^) ^ x Q 
[ 0 0 2 4 ] 

t:^T\ MFMI S^F e R AMtc&uT li, ^^co^mm.m (P ttSrRuO; 
fti: *>*-J&&) tf)Hc*SS«#*jK*?S £ fc*>» MF I SIF eRAMJI§3$<oj:7lc*& 

«k * ic «k a #ffi<&T**ras * 9 jiw^ > t ^jf *>*hbl;* nx v> 

[ 0 0 2 5 ] 

MFSIFeRAMT-li, ^mfttnmmm-z&w t l %\*tz#>\z . i%mm\zu 
fat cr>?%m\zmitm (xm&itm) vmr&znx tzmtr. mf i s^f eRAMt 

[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

±iEL£:F e R AMft tXlt. £#±^<^8Mfc!fo33iSi§«#<sDfl2J$**KT *> * . iSlfiE * 
T'lc*f * ftjf£/£^g&tffli ❖tfO^^J|^fiK^^**M*<btlTv^c fflxtt, >/>iY>i (sol- 
gel) v£ fclrlt&Il^ftfg (Metal-organic deposition. MOD) £ ^ t? ffc^vgi&*tftv£ (Che 
mical solution de po s i t i on. CSD) . ft^m+BtHtvS ( Me t a l -o r g an i c chemical 

vapor depos i t i on, MOCVDXtSMOVPE) * ^ >i ^ - l — -f • ^ 3 > (Pul sel aser depo 

sition.PLD) „ 5 * Mfc^it Uy£ (Liquid source misted chemical depos i t i on. LSM 
CD) . mm*iftitff>S (Electro-phoretic depos i t ion. EPD) . M/Hi^ * -y ? -j > rv£ 
( r I -s p u 1 1 e r i n g . R F * >v 9 v£ ^ v 7 * Y a > * -y ? v£ t ^ of ^ ) „ ECR^^'-v 
(Electron cyclotron resonance sputtering) ft £ fe*^ W «b tl -5 . 
[ 0 0 2 8 ] 

C n^cOfiKfli^^^ 7 *>±5rtt ft o X u .& % '/^V^vi^MODvitPflitl^C s 
[ 0 0 2 9 ] 

l^l. mtn-t zmfoiz ck o t »±ftntt**JB < j^h^t^ ftv^ c 1 1 ^-s c t x m^Ltz 

m 4> ic iS» ffl v> s i,*^ ^ ti T L * v^ff ft $IM «b ti ft o c t ft if <» m m -s 

->rzfflm*t&z.z. 

[ 0 0 3 0 ] 

C S DmidftnljftlZ J: ^^^im^^co^atM^^tlTV^. x^-^ 
v u -^fft ir^^T^ft U -"'r#iR-?%»«f*JK#*> 9 — Yv h ~& ?f5CtT\ ^ 



[ 0 0 3 1 ] 

«1f t LT 3 > tr+h v T^S^l g ntv^. Lfc> L ft a*^. Ill 

ISftRjS*>«btt, *fflf«lc?iBM£ «k < 9 , 3&ffi<7> P L Dvili. 

Ii!ftft&fflliE!»T-£>£ fci^s. 
[ 0 0 3 2 ] 

ft if %fflv>* C t ft < , tftfS-tSflidO^EIMiei (Hffi*7*o$0 jb*J£$£ ® Hv* ft *r <7>*i 
eMc J: *) , ^Hft/^fll^g • Tjvico lolc^otv^, 9y£lcfcuT. fl^ftS&ft 

[ 0 0 3 3 ] 

% i: § It. tt^thtczit^m (mZtt) ?-r7^fflv^. L^Lft*»«b, 

ic. Ji*f ft ffiSM*>^m#*>*f3 «bn ft t u 7 ^a***o fco 

[ 0 0 3 4 ] 

z<F>rz#>. famnfo-zmmLrzmz . mm® 3 * t*m^rzmm<px<r)-r >> y ? 
iznzwnmmiz x *> . ^fa^zMf&Lrzimnfcmnmn^&w^Z'&wfr&^tz. m 

oT. _bfe&**^ >y -J y f t 7 Xnt)*mUa £ ix. iSlai^n -b x\zM 

n&t)*m-t t u 7 ESi>**>o fc. C <7) T — — 'J > rigTli. «fc 

7 icfljap-** fc*>, ©Sft fc^afettfcJRffifctfii-ts&Bfc'abo 1fa*.x. f^f^li 
<^«Hic «t o x it. t — > rmw^ft 7 c t *>*t § ft i>JS£-fc £> o fc. 
[ 0 0 3 5 ] 

x^- .y 9 m<nmff a n-z&m't t lx » m=?-*f oohn>±t| ( ECR) 

R T-?££ $ it 7c 7' => X -?ffi,$><r> Mr y 9 - Y v h \z 31 § }A<&ir3? $ -ttT * ^ -y 9 >) y 7 
[ 0 0 3 6 ] 

(t^^'t^S-pIl, 0. 1 P aiSWi^^xfftlTiv^^S^^^XviJi^ 
ft ft 60 ic frt L . E C R x m v 9 mx- It . ft E C R f 1 X v 0 . 0 1 P a 6 tf> fit 

E C R\Z & *) tkl&L fzmj-* 9 - Y v h IZ^XX v 9 >) y 7* if 7 fz3b . ©v^JBEt^T* 
[ 0 0 3 7 ] 

E C R X m <y ^ -ST- tt , SitECR^7XvtJ:x ^ -y 9 $ ti fctt^F $ tl 4 . 

LTv^sfcA. gfotzmm-tZ 4 *^*> 4 *^nmm&*±B <MtiZ. lot, ECR 

zt#\z, m&mj- t&mt ixm-zfem-t z> z 1 1% *> , mmLtzm<nm'Mt>*&w 

[ 0 0 3 8] 



c u iv ^ " v j ax w id. , ua v * 2E /pA um /.x ^ tBj on j=t ^ w- ;i> iw i. e a v. l «- -rr «x <- '<*. o v * 

i«iSK3^, #!ff fp£$K4 *#nas *ifcv^. 

% t<nM#>xm^m-%. mm<7>mw* < matt s^ciltus. ecrxa 7 ? 
c r v ? mmmmr- b $&mm<7>rti&-t z tin-?* < , mm. l^f e r amic 

[ 0 0 3 9 ] 

e c r v 9 m^m^rz^mm^m^>^Pi\z^^x < o^i^axus. a*. 

U\ if#fP£SK4 , iff fp^ift 5 , ^*ff«i$ 5 Tli, 't')->^XttXho>^^t#b* 
it^<?)||jei:ov^i^LTv^. =JN#fF:£SK 6 T* li , B a 2 N a N i 5 O \ 5 <o U 

i|i:ov>TiSLTu^ 0 § h\Z. ftftff$:ffi7 Xlt. B i 4 T i 3 0 , 2 ^ mm »c o U X Wt 

[ 0 0 4 0 ] 

LX^fz. Z^fzdb. femxit. E C R * >* v ?atffl^-C»»*#l|*MLT t , F 
[ 0 0 4 1 ] 

"StitZ ( v *>i^Jf2>£i-£ ) £ k<o#}|lic i •) > ^ >; tHI^ if 5 co x it 4 < > 13 
1 8 ic^i" «k 7 tc , ^4|£#S#x 18 0 1 <?>±.&\z&mBf& L fc&Slttftll 1 8 0 2 <^»K 
ffi ^ ft 3 * , ilt LT > t »A6*fS3i**JJ*r*»Jg3!S3 *ITU£ ( !f# fF £ SK 6 # 
) o ttftttttffi 1 8 0 2 <oJ&tfite<7>*!l8Ptt. m« 1 8 0 3 k mffi 1 8 0 4 k <oWk:liJBE% 
EP^jn-t -6 C k T-ff 7 . 
[ 0 0 4 2 ] 

mfpifcis* i ] nm¥ 8 - o 3 i 9 6 o jf&m 
mfp£SK2] nnm2 s 1 4 4 1 6^&=» 

I^fFAltt3] ftfF&2 7 7 9 9 9 7 ^i>« 
[tfUFXlIU ] 4f gg^P 1 0 - 1 5 2 3 9 7 ^£38 
[JfffFlfcitK 5 ] iff 1 0 - 1 5 2 3 9 8 
IfttfrlCMG] 7-263646 
[ftsfrJcm 7] ftffi 2003-77911 ^fc* 

[f^flf fF^SK 1] ■* -i t > • V — m . r7^'?^-t/'--l:;n>9 , M--f^ 
-f^J . 19 8 1^. (S. M. Sze. "Physics of Semiconductor Devices", John Wiley 
and Sons, Inc.) 

s 1 mm * t-- j . <y ^ 

> iBl 71, I5f> 2 2 2 2 1, 1 9 9 9 ^ ( J. Vac. Sc i. Techno 1. . Bl 7, no. 5. 22 
22(1999). 

[3Nf fF^Ci^ 5 ] *ft|Bl ^ <?) i>* v — + 'l •7 7'MH • 7 ^7 6^. ^3-^- 

» 1 7 6 8 1, 1 9 9 4 ^ (J. Appl. Phys. , 7 6 (3 ), 1 7 6 8. ( 1 9 9 4 ). 

mnvticm 6 ] w&h<n , 144?, 86i, 1 9 9 7¥ 

[#5fffF^:^ 7 ] i|*ib^T77 • 7 l S5 8^, 2 4 3 1, 

19 9 1^, (Appl. Phys. Lett. , 5 8 . 2 4 3. ( 1 9 9 1 ) . 



i "n ^ re 'jn j 

[#&Bflfc*fi?y* L J: 7 t-f 3ilH] 
[ 0 0 4 3 ] 

F eRAM^r- h m^ftT t \s\n\z. *i$fcco ± lc ^|^«#J1 % ffi £ § *|§}£ i: ft o T o 
So Sot, 0 1 8 iCTF^-Jjl^PT-ti, MFSlFe R A M <n m 3h U lc S * ^> ffl H t ftS 
¥^tt±^mHft^»s$*#/I<ofl?/&ib*ESiT-cfc£ *) T-ft < . i: ^mm^Jl t <o 

a < mwL. ^mco^r- 9 it^mt'&z z t isr*. m i 8 iz^-t 

%U ib tis C h lc ft z> . 
[ 0 0 4 4 ] 

EI 1 8 ic^-tfU^lc JL«b *l£mffi£«JE t *t 'j x 'J xii. 18 0 1 fclfciflM 

*i! 8 0 2<^ffllclE£L£:XPlBtc. ffXU*-i ( h ^ v y') 2nz>tztsb\z 

gss^tiTus. z<7>rzih. fttfrjcMetit. ■m^inmizmm-t * ') 7*&jb*^ft 

uttflii^iU^ ^af #g#x 1 8 0 1 U*m t t LTUS. L ^ L . ^HXftg^^ 

T h 7 -v 7m.%.*m^T^ 2> fzdblz . ffilf^ I- 7 */ y&^< ^filt. h 7 >y -/<r>m 
Wlzft 7 V - ^mruc <k 9 t=»- ? fiHf iff fiSHiM < ft S , c nictt L . 18 0 1 

<7>±£^® ft < %fttt#JV 1 8 0 2 %Jf2/£ L » 'J - ^m^^ft < -Ttitt. ^v)t^)}| 
8nifEBH£i\ > t 'J ^^Iii/j; < ft£ 0 z tihn&miz ck 0 x 0 1 8 ic^fS^T-li. 

^Bf |^<7> > ^ 'J fcjf fcff 7 IC ttjRiI©k:T3iT*>-5 o fc. 

[ 0 0 4 5 ] 

*#EHjl±. J^JkjoJ: 7 *raHi5i*»>B"t*fc*>k:4d ft T £> ») , «k 0 ^£ lc gB« 

[ 0 0 4 6 ] 

^mnizi&zfammftmTit. mmco ±.izmf&$ nrzrmmmt . zcor^mm^nz 
nrzt&mm t . zco^^m^ ±.izBf&$ ntzfammfofr^ ft zm%.<r>m$ <^^mm 
wmt, zay%Mmi^m<r>i.\zw^^ ntzttmrn t %^ft < t ^m*.. ^mmfamit. 

^ ft < Jit 2 7(^4ittty ; t^Tl)S„ 

<» & 7 \zmm tfz <7>t*. ^mmwmit. r^mmt ±.^mmt<^miz^\i-hu^nrzm% 
mniz ck *) fficjAft^^fti-* t<?)T*>s. 

[ 0 0 4 7 ] 

±ie^^«#^^tcfev^T, m 1 mjEEMW±<JO«JBEEP^jntc ck *) % 1 JSJA 

f^tfol 1 Vtmt ft *) . t? 1 *£Et liH14<50Sft 5f 2*JBEffiJJlT^*jE6P»Hc =k *) « 
1 IBc^fftJ: >)iv^2 J&mm*if 2 «J»fc ft So 

ck < . *«a^mi±+t^^'b<i^$ tifz't^T-^o t t =k < , c<50is^, Tgum«^*^ 

i: l± [b] — o T t ck v^, 

* rz, i.m^ffiW'&mTiz is v^t „ ^ism^ii . -<Dyx*o fliji . m. ^ >\< > h 

, ^ x v x/l^t^3tT-*>tiii«k 
[ 0 0 4 8 ] 



tmm#*bfr<b% ? X7t«L, ^ & < H 2 o £ IR fc* «b « *fc 3 ft£ ? -r -v 
hlct^^MX^Ep^DLT^^Xvj; 0 ^£ l fc % 57 - r v h »c ir ^ £ it T * v 9 

[#EHJi*>8l*i] 
[ 0 0 4 9 ] 

jl m Ltz&i\z. *mn\z *mz. t&mm t z<t>±.\zmj&$ nrz&% < 1 1 2 -o<t> 

x 2 o^sii^ft^jisj: 7 \zt£z><r>x. fommtettw-%m^x ! £%.LrzW]ftt)*m 
hiiz> i &ffimtm z F*m&X'Z z t u 1 mntzM^vm^nz . 

[fMfl^Hfifci" & rzdb<7)&i.!0k<7)mm] 
[ 0 0 5 0 ] 

13 1 ft. *%^<^^te<^^flg»cfeits%^«*5fe^<^«^^j%3K^fi9c^i-Bfffll3T*> 

5.01 ic^i-JHTti, i5iJ*.ft\ y 1 0 1 <?>±tc*fe^ji 1 0 2 

. Tg^mfiiii 103, mmm 104, &^%#jg 105, ±gum* loe^m^^^^iz 

L t T db 5 o 
[ 0 0 5 1 ] 

£*u 0 1 at. ttmfc, t^mm'&ttmn^^nfrhffif&znx^x^ 

/z, 1 0 1 **^mittt*u><b«j£<? ft tv* 102, r^mmm 1 0 3 

ft* < T^=fc < . zcoMtr. mM'&ttn h M®. 2 ft Tz^M 10 16*. Tg&iSffii: % £ . 
[ 0 0 5 2 ] 

r^m«n 103, ±.^mm 1 o 6 \t. (p t ) , ji^-o u cr u ) . 

6 (Au) . #1 (Ag) & ir<?>*^«*^-tf38^^ia<50^ia^«b«fiR$ftTv*fttt «kv*. 

Tspmsns 103. ±.^mm i o 6 it. mit* 9 > ct i n> . gft^^-^A ( 

H f N ) . ;U -x-^z^x K n > a (SrRu0 2 ) . SHLffiM ( Z n 0 ) . Ift^x 
X (ITO) , v v it=j > 9 > (LaFj) & t coM^^m^mit® ^mit® ^> ~7 v It® 

[ 0 0 5 3 ] 

i04tt, -mit^ a> . x =>>mmitm, tih, xft. a, -< 

ffc«» * L i C a A 1 F 6 . LiSrAlF s , LiYF 4 . LiLuF 4 . KMgF 3 ^ir<7) 

7 >y ft^*»*b«*3 ftTv^ftliJcv*. Sfz. Ife^tre 104ft, X^7>^^^, ^y^. X 
hn>^^7^, 'f 7 h 'J ^ ^ , S'^a-'JA! 5 7 >5 7 ^,^.^ x > 9 > & 

ftTv^ftidTJ; v* 0 
[ 0 0 5 4 ] 

m&muitm 1 o 5 a, *fk«j»»s«#^<b«*3ftfct^T*> v. «^.bt, -^n^x^ 

ffirfc £ ftTv^ft ft J: u. 
[ 0 0 5 5 ] 



a-f w td. „ 0141 1 3 v 1 l d^i 1 1 \j 7 J-> <a 1 1 ujv 1 ui 1 w 3 . 1 u v^ij_ 

(Tij) O5, (Pbj-yLay) ( Z r j_ x T i x ) 0 3. L i N b 0 3. L i T a 0 3. K N 
b 0 3. YMnOj^t, P b N b 3 0 6 . Ba 2 NaNb 5 0 15 . (Ba^jSr,) 2 N a N 
b 5O 15 . Ba 2 Na 1 _ x Bi x / 3 Nb 5 0 1 5. 2 <hlz. -flBj, -fiE. E.m<7>'M% < k t-H 
60 -f t>^^: tl^<^ <i ^xofc&^ifc-tt^fti-fe^ A k L . Hfffi, Sfffi, Afffi<o^& 

< t $j-m<7> j * > Jkv zn<b<D ^ *y <f> ^hit* ^-?%^-%& t l . i&^^^i-ie 

f*Ofcl, * * v*fcf|-tie^fcB i 1*^5 %atlfif i: L k § ic , ( 

B i 2 0 2 ) 2+ (A ra _ 1 B ra 0 3 m+1 ) 2 "?flc? ft* \£ * v *Jitt«31*flro9*»*#*ffl 
3 k fc*T*§ -5. 
[ 0 0 5 6 ] 

i 2 0 2 ) 2+ ( A m _[ B m O 3 m n ) 2- T .f|£tl£^x v x« ^fllii^Jf o ^|^«# k L 
T tt . #J x. 14 . S r B i 2 T a 2 0 9 . S r B i 2 N b 2 0 9 . B a B i 2 N b 2 0 9 . BaBi 2 
T a 2 0 9. P b B i 2 N b 2 0 9. P b B i 2 T a 2 0 9. B i 0 4 T a 3 0 12 . C a B i 4 T i 4 
0 15. SrBi 4 Ti 4 0 15 . BaBi 4 Ti 4 0 15 . N a), 5 B i U T i 4 0 15 , K 5 . 5 B i 
4 . 5 Ti 4 0 15 . S r 2 B i 4 T a 5 0 u . B a 2 B i 4 T a 5 6 { 8 . P b 2 B i 4 T a 5 0 j 8 t)*m 
l-f h ft £ . 
[ 0 0 5 7 ] 

k L . II m<nt$&m (Be, MgkT^^7 i ; ±HS^W^o Ca. Sr. Ba, Ra) 
ill4*l&^ & < k t-Ufcft-tie-ff-fc A e k L . I I I Jg, IV1, V|, VI«, VI 

im. vi i us, i ^ 1 1 M<nm&m (M3&m) frhmitftz^* < 1 1— a^n 

-?m*j*T r k L . #jfefc^"t k Lfc k § . L n i- x A e X T r O 3 . Xtt> Ln 

Ae 1 _ x Tr x 0 3 T-fl<*n£*b<o^<b. ^if^B 10 5£«/£LT ! b<fcv*. fc^L, x 
14. SSKI^fEHrtT*^'S:®c^*^-ft^T*>S. ftffi«#Jl 1 0 4 14 » ^*<kt2 

[ 0 0 5 8] 

s nc^Lfc^^m#m^^M#^iJijicov^TiiB^-t^ k . #ij*.i4. rsstii 1 o 3 a 
. mm 1 0 nm<?> ji ^ -<y umx-ah *) . t&mm 104a, s-wtit? > 9 >v k -m<t^ =1 

> k <7)^i?** 5 n m<o#JBIg?T* *) . %ft*#JS 1 0 5 14. i)!4 0 nm^B i f T i 3 0 
12«T*> »K Jhg&*ffi 1 0 6 14. &a>«b«i£<? ftfe*,*)-?**. itua* Lfz X 7 lc. 

1 0 1 &lf*fe*iJI 1 0 2 <o*8/2sU4. c ftlz PS -5 TM4 * < . «M4f 'l±k:I£W^&l? 

[ 0 0 5 9 ] 

w±Tiftiw Ltz. io2, rg&m«fi 103, %&mm 104, %ssm#jg 1 0 5 

, ±g&m« 1 0 6 14. mfr®%mW;lZ'&ft-t Z fr*. 0 2 ic^ti HECR^'<'; 

^i?-y'^^ftg?-ynt, r >i =/ > # 7, , g&t& # x , mmtr^frh* 

•5 E C R7*7 Xv^t^n"'; ? 'J>/LTMttlttJ:v>. 
[ 0 0 6 0 ] 

C C T' . 0 2lC^tECRXM-- v ?gIlcov^TtB3tl»i:, £ i\ ^ 2 0 1 k C 

*Uc ilffl-f£ -7*7 2 0 2 fcfclS^Tu*. «LIiS 2 0 1 14 . H^Ltv^oI 

^^M^stciiii l , m^tt m^isic * *) 7- 7 X7±iss 2 o 2 k k tc ^ gp^m^^m 

[ 0 0 6 1 ] 

san ^2 o i ict4. ir^wfwsft i o 1 fc*@s$n**«*^ 7204 *>*&w-«btt 

Tv^s. 5^2 0 4 14. EI^ L ^rv^B^^^ic =k *) mm<r>ft mizffiU L . 

Hlftgk $ tlTui. 9-2 0 4 tffl»LT@|$ 1fSCtT\ ifcftd -tt^W^I-lC «k 

* . &XI£ 2 0 1 ^^^X7t*I 2 0 2 ^ «b t* 7 A^tl-SliP^igXlc 
fcuT. ^□^i^^|X») ^< ck 7 IZ 'J > r^<75 ? - y v h 2 0 5 frffi JL h ft X . 
[ 0 0 6 2 ] 



s ' v r \j o ta. x w- w- 'd. -s> -er a& ^, v o d r) k. n» is. c u > i-a m mi «- x±*-± a* ^ 

0 £ n KRiiJ L T o £ . * . 9 - r «v K 2 0 5 \z \t . v v * > r^- =. v y 2 2 1 £ ^ L 
T»«tt*« 2 2 2 W£*§&<? ft. mz.lt. 13. 5 6 MH z <^ ?M EP ft] Hf fig $ tlT 
OS. ?-yn 2 0 5 *»lltttttfl«»^ ftffifcEPflii-*-* * 7 k: LTfcHo. 

V>. 

[ 0 0 6 3 ] 

X7^i 2 0 2 tt, K^^ttfif 2 0 6 iciliiL. MUmfcm 2 0 6 It. 
0 7 %MTJSfef 2 0 8 izmtfcZ ftTO-S, i?i&« 2 0 8 «. @*LTu5:iwOd 
«f££g&lcilil LTv>5. Zfz. 7-7X74^1 2 0 2<?)SlSvy7X74^i2 0 2 
*>±§Blctt, 6&fv=i 4 >i (Mff^^&) 21 Oii'ffliibftT^i. Z tl ^ . v^^n-S 
2 0 8, 0 7 . jg£9ft« 2 0 6 1:^^ v -f f nife«»#ft*t 

I^SJlTuS. 4|$W2 0 8^j&4>ic. t - K fi £ £ * 7 lc i" £ *?§ >£*b 

[ 0 0 6 4 ] 

0 2f)ECRXA->v 9 ^ s <^ hi ft 0j ic o u t mm -t * t . mmm. 2 0 1 jkv? => 

Xv4^^ 2 0 2 fi%Sa»^Lfcft, *«1£#x*>Ag&2 1 1 «k ^gtt^msr 
^>^j}AL, isfc, JKJfcti: # x*» AS* 2 1 2 =k 0 /x Pttt ^x^ipAL . ~f 7 Xv 
2 0 2fl*flittl0^10-<Pa *1 « <*> BE *J tc t 3 . CW«lT\ fftft=M 4, 
2 1 0 «k *) -r=> X7«1 2 0 2 flic 0 . 0 8 7 5 T*>&Jgfcffc£$ JJSS2 0 

8 , 5^-f,2 0 7 t4U-/7 X7^1 2 0 2 ft I: 2 . 4 5 GH z^)7 O n-g^^A 
L. m^-^ -f ? a h n>itoft (E C R) 7' 7 X7^M^ % £ . 
[ 0 0 6 5 ] 

E C R "X 7 Xva, IM^ -i >v 2 \ 0 fr<b<r>%.mffi.Mlz «fc 0 . ^ 2 0 4 <?>^fS] 

7- ^ X7i%f^t5. £ tifcE c r t* 7 x?^) 7 *> x mj-itmn^ 

ff^fi££ ft^f&ltfiiiiic «k •) ? - y 7 h 2 0 5 ^4"^ Rii UI« 1 0 1 ^PHc gi § ft 3 ft 

» sii 0 1 <*> it ffi c »aat § ft £ . c t § i$ t x ecr7'7Xv4j<^7*7x^*>&* 

. MTlz «k 4tt^t + |Dts ck 7 ic. i-£;b*>. m?H^ii#>£ «k 7 tcgflx 1 0 1 f J ic ^| 

# aj 2 ft. f&m lx\,^ hm^mmizmn^ $ nz, z<?> & 7 iz&n^frmtttznzmiz. -? 

[ 0 0 6 6 ] 

7 n ilSf 2 0 8 CJj^T-I^iKL, 7*7 X7^I 2 0 2 ±BP<?)S^i9ift 

W 2 0 61C. 7*7 X7MS 2 0 2 *>ffl^*>> <b E£» 2 0 7 *^LT«S^S tTi^. C 
<J0 «k 7 lci"£ C fcT, S^^>2 0 7 lctt-t& h 2 0 5 fc» «b Mfkn T <F> ftm „ 

Kif s «k 7 \z% *) , 7>z>rM A*±«k:e5c#TS S * 7 ic * £ o 
[ 0 0 6 7 ] 

tfac. 0 lie L£^it#i^<7>SyiM&^cooT. S 3 ^fflv^TSiBfli-s 0 

t-f , S3 (a) tC7Fi-J:7tC, ±^E1)t?*E1^^ (10 0) Ti&fit^** 1 ~ 2 Q _ c m 

<r> p =1 > fc^bftsaiR 1 0 1 *ffl«L . 1 0 1 <?>ami^fift^ t ii^fbTK^Tk 

[ 0 0 6 8 ] 

ov^T-. i5t^ • «ttLfc£ffi 1 0 1 c^±lc. ^fe^Ji 1 0 2 

^fe^H 1 0 2 <75ff^^TMi. ±iE L fzE C R X >n* v y^I^fflu, jlftHS 2 0 1 rt<^^^ 
**J r 2 0 4 tx , J3 1 0 1 L x ?-y-vh 2 0 5 tLTiy 'Jn> (Si 

) £fflo. X7X7^^tLT7^> (Ar) t: mffl^fcECRX^^ac 

^fe^H 1 0 2 •£KZl&-?Z>, 
[ 0 0 6 9 ] 

13 2 lC^i"E C R X;< >y 7 teuT » il ^ L T v» ^ U v -i 9 n -ft^^g^ J: 9 v f J i. 



2 0 7 . l^ilftf 2 0 6 tMT^7 X7i^I 2 0 2 <n ft ffl lc V A~t £ . * fc * 7*7 
Xv^^f 2 0 2 flic. *«14#*4¥AS&2 1 1 * 0 . $J;c 3 A r Tyx^iTt 

120 sccra^^T^AL. 7*7 X7«i 2 0 2 co ft tfij x 14 1 0" 3 P a S ff Tjlc f£ 

[ 0 0 7 0 ] 

*£T, ^7X^4)^1 2 0 2 ttt, 3 -f * 2 1 0 \Z u <i Ji M'tiL* M x. 14 2 8 A ^ 
m^-t Z Z b T'ff^t A ? a h n >±tDi^fr^^Jt^-^-i. , _hie^ * n <?) 4| A lc J: 0 
N ^7X7i^g 2 0 2 l:Ar^^7X7i()»i^3tl/i^li:tl.. ftfc. s c cralJ^a^ 
0 . 0 °C • 1 $vj£<7>rtt#>b* 1 ftfSlc 1 c m^Mflh Z b^TF-t. 
[ 0 0 7 1 ] 

JbiEL£:C tic* O^/ft^ftfc^ X^M4. >l 2 1 0<7>?&KMlC* 0 ~f 7 X 

202*0 «tns 2 o i m \z m m, $ n % . Jt, 7-7 xvmi 2 o 2 □ 
icge^^f nfc ?-r-v h 2 0 5t, mm&nm 222*0 ^m&mti (#J£ 14 5 0 0 w) 

^ffi^t^. 3 <7> z b \z * 0 . h 2 0 5l:Arfif b'ffi ^ v ? ') > 

g> 6**e c 0. S i t>* 7 - Y v V 2 0 5 * *) mvft •? . 
[ 0 0 7 2 ] 

9 -Yv h 20 5<k*>fRvajLfcS i 14 . ^7X74^12 0 2 * 0 ft £ ft £ 7* 
7 X v x jJV, )Xfei4^^3#AgP 2 1 2 * 0 4| A2 ftT 7' v X^lc J; 0 vS'ttfb;* ftfcg&JfS 

#x ii^ic v n ymm l o l ^HffiieM L . v£ttffc£ ftfcifcjfiic * o ft-»Hfc 

>- 'J a > i: ft £ . 
[ 0 0 7 3 ] 

WJitfOC i:lc* 0 . :> M 3>^^x 1 0 1 Jblc-SHL>- 'i 3 > jb> <b ft -5 0J £ 14 1 0 0 nm 

nm<7>mm<7>t&mm 1 o 2 **j^*dftfc«j»i:-t* c t * cm 3 ( a > > <> Ffrs^ 

IMi;T'fl?/&L£:gt. v A ? n ^m^J<30^*&^^Jh-r^ft if lc J; 0 , 9 X vRRft * jh 
L. JftJS^ffjti- -2. o 
[ 0 0 7 4 ] 

ft is. Ife^JS 1 0 2 Z^^tcJ^B^i-^TgPmffiJg 1 0 3 b _hg|5«« 1 0 6 C«JBE* 

ftv^* 7 "<:*&» fcHSfc^-CS. &oT. 1 0 2 14, ~m<tis ') 3>JU^<^ffe<7>*6 

1 0 1CW LTJmfBUi LT uftv^fc*. x 1 0 1 % L ft <»* «b fli^^^; 
^tf o T ^ J: 
[ 0 0 7 5 ] 

1U_L<7> * 7 ic LT^iii 1 0 2 ^ff^fi^ L tz'&. S« 1 0 l^^grtJcO^m+lc^tHL 

, o^T\ ?-r7h 2 0 5 J:LTaif-9A (Ru) ^ JH v> 0 2 Is] +1 co E C R X >< 

«y 9SliKwa«C*^ r 2 0 4 ic, 1 0 1 ^iStS. ^It^cV^T. 7*7 X^Tyxi: L 

XT >i^ry (Ar) (Xe) %fflv^ECRx^^acJ;D, 13 3 (b) \z 

7^i-* 7 i o 2<7)±ic. iB^s^sisicRuitr^tsc ti\ rgism« 

1103 ftfc^JBfci-*. 
[ 0 0 7 6 ] 

R umnmf&lz-o^Tmft-r Z b. R u h ft y - Y v V 2 0 5 * fflv* 0 2 ICtf"* 
ECR^^-'V ?^I(Cfe^T, S^lTv^iUV^ ^ n fe^^gU * 0 . IJIJ ^. tt 2 . 4 5 G 
Wz<»^ A ^n-fe (^JxiJ 5 0 0 W) L . C ft^^'&W 2 0 8 . S^JS 2 0 7 . M 

SilSf X7±^I2 0 2 fitJIAtS, * , "X7 X7±ii2 0 2 rtlc 

. ^ V$ X aj| A p|5 2 11*0. fix. ff-rt* 7 sccmT-^ 7y7 N x-*>^> A r # X A L » fll 
^.lirt»5 sccraT-X eTy^^ilAL. 7*7 X7MI2 0 2 ^0 1*15^. i 14 1 0" 2 — 1 
0 _3 P a &<7>EE73lc§&£i- 4 o 
[ 0 0 7 7 ] 

^UT> 7* 7 X v ±f£M 2 0 2 IZ \t . I»3'(12 10IC3U f J 14 2 6 A * 



tr; '>tr v o ^ J •> ' i ^ ^ r ^ ^ — uj=* ?tc rr ^ v u& ^ ^ ~r «<- ^ j_ bu *< ' i s ^ ok^; sw^. cs v 

x -/^ X7ii§ 2 0 2l:Ar tXe^^7 Xv^^Lfc^lJ: fs„ £.f&$nrzy'=> 
X^li, * 2 1 0 2 0 2 *9 «tllg 2 0 1 fljfc; 

$#2*1-5. 7*7 2 0 2 <?>aj □ lcl£g£ ftfc 9 - V-y h 2 0 5 Mm 

fcmffifcfaffi* *) nffltimt} cmx.it 5 o o w> tmi&'tz. zcoztiz**). 9-yv 

V 2 0 5 \z A r fc*®^ LT^^ -v ? 'J > CD, Ru 5ft ^ ** 9 — Y v h 2 0 

5 j: 9?Rvaj*. k 2 o 5 * vmvft LtzR umj-it. > =3 1 0 1 

ifSJl 1 0 2 ftffllcSJJjg . 
[ 0 0 7 8] 

1^±^C i:lc J: *) , *&*tH 1 0 2<7>±JC I5ij^ti 1 0 nmgg^IJI^TMii 1 0 

3 ^*3nfc«»i*»f,n4 (03(b)). T8B««JB 1 0 3 IS , C^&lcff^f £ 
±g&18ffi 1 0 6 fc*>Rflk:*jBE*EPJniLfci¥lc. ttftttttffi 1 0 5 t*&mm 1 0 4 C«JBEfc* 

en^jDT- § s * 7 ic -r § . 4>«tt**j#T*itt^-r-=.^ Aja5f ^«bTff« 

ffiH 1 0 3ti^LTt t t:<, )g/lt 1 0 nmlcKS t^-Jli'S: < , Z ti & *) m < 

T =t * (fCrt J;u„ 
[ 0 0 7 9 ] 

>s*x i 01^40 o 'cizwmi, rzt)*, mmLtc < Ttsu, rzfit. nam^nt>^:^m 

-r-^ AiO-g&fbx 'J a >^<7>S#'l±jb*{&T-t££:a6. |IJ ti* fl ft* £ C 3 & *i fc* £> 9 

W±«30 J: 7 IC L TPffffl*>Jg|*>S k: Rufcttf*Lfc&, v >f * n fe«^j<^ fit ihi" & 

&iric*9, ^7X7«att^fjhU JfcKfcfitiL-*-*. 
[ 0 0 8 0 ] 

&±<7><k 7 £ LTTg&mUJl 1 0 3 tf^Lfct, 10 1^g|*l*9*fv4'lcjl& 

ft L , ouf, ?-yn 2 0 5 kLTtt?>M (Ta) * ffl v> 13 2 19] #tf> E C R X 

>*v 9mm.^>mmts>i ?2 o 4 ic, mwt 1 0 1 ^is^t, -7*7 X7#^t 

LT T'l^fy (Ar) fcft^^^ttfflufcECR^^'; ?ffiCJ:D, 03 (c) ic^i" 

* 7 k, Tg&««ra i o 3<^±tc, ^m^m^mmiz, mmm 1 o 4 ^r^^nrz^mt 

-** . MTlzm.W-t Z * 7 iz , T a - O fl^k: J: £ > 9 ju =e - HltM L , ^fe^Ji 1 0 

4 <5. 

[ 0 0 8 1 ] 

T a - O ^-TIC J: ^> > 5^ >i =E— H i^^fi^lCo^Tiitl, t „ ?>H4^4i?- 
r-y N 2 0 5 %ffl^fc02lc$tECRXM^ ^^gtcfcv^T. a^LTu^U7^ 
fcf&£g&<k D.#iJili2. 45GHzW7Onft(iitf5 0 0W)*ML > Ctl^ 
^Sf 2 0 8 , 2 0 7 , l^ft4LT7' => X7«g 2 0 2 tc i> Ai" S . 

7-^ X7^S 2 0 2 ^ t , ^«tt^xi?ASP 2 11*0, #Jx.«-3rEa 7 sccraT'^ 
^XT-*>-g»Ar^^^4pAL, ^Jili-rL* 2 0 sccmTA r ^X^iJAL, ^7X7±iSI 
2 0 2 <50F*9g&£, fJ^ti 1 0 -3 P a IE ic Z> . 
[ 0 0 8 2 ] 

/ID T , 7* 7 X?4«S 2 0 2 IC tt , 6&fv =i ^ 2 1 0 ic n ^ f J If 2 8 A * 
W^tSCt T-ff^t >f ^ n h a > « nft^ ft<7) Mif * 4- ^ , ^ajfe^^AlcJ: D 

x y ^ X v 2 0 2(cAr^^7X7it^L fc ^flgj :t5( 5 *i 7 X v tt 

x 1^3>fi2 1 0 <7>f£f&E&Jf ic J;D7-7 2 0 2 J; D 8LM 2 0 1 affile SSCttS 

^n^» 7*7 X74^ 2 0 2 <7)tt5 □ iCgfiiE^ tl/i h 2 0 5 K , 

DM/H&«tl (#!Jx.li 5 0 0 W) ZcVZtlZj:*). 9 -Yv V 2 

0 5 ICA r r^^^^ec L, T a Jft^fc* * - r -y h 2 0 5 =k 

[ 0 0 8 3 ] 

9 - r «v S 2 0 5 * *) m U ttS L tz T a li , ~f => X v 202*9^^^*1 7* 

7 Xv, &v/xJC14#xi*Ag&2 1 2J:D^A5nT7-7X7icj: D M h£ $ ft fc&lfe if 



^ c_ , s Iw S 7 -i _x gs /|7A i V/ 1 I DP "s&TSMJO 1 V O IX UH »v- fj Ji U > la IX IL C n /wfKJft t>- * V 

[ 0 0 8 4 ] 

W±<0C k »c «k >K *i\ Tg&Uffifl 1 0 3 <7)±\z limit 9 y 9 >im*Mi$.-t £, 
^v^T. 13 3 ( a ) tffluTliBfl Lfc-Bfcffcx 'J > <^ it f ft k IS] f* IC , «y')3>^*, 
ft£ h 2 0 5 ^fflv^;E C R*/<v *j£|c <k 9 . ±ie£®e<fc7> 7 4,Jg| <50 _t £ ~ 

$|k_$Hb^ 'J ^ ymtn&mm^Mz-iS. 5 nmgS»^: kx-. 10 4** 

M<b*i6 (0 3 ( d) ) o 
[ 0 0 8 5 ] 

ft**. z.mit9 y 9 Jimt -mitis >> ymfr<h% z&mm 1 o 4 a, ^m^n 1 0 

. fammtm 1 0 5 izww 3 n^>miE^©jPi- & c k ^x- § m*. s^ft ?>?'Htz 
$hl~> ^> >m<7>&mmm.uiftfr>bmmm 1 0 4 ^i^ux^ * < . M*^i*LTt 

<fc . S x JS j? t , 5 n m ic -S> t> T* ft v> „ 

ft*?. ±^LfcE C R*^v 7$£?li, x 'J n>g#x l o 1 lc *t L T flnfttt L T v^ft 

[ 0 0 8 6 ] 

W_h<50 ck 7 ic LTlfeli 1 0 4 LfcgU M 1 0 lfc^EF*J«fc»>:fc£l + K:|ft{i}L 

. ov^T\ ?-rn 2 0 5 HTBi k T i 4 : 3 <7>j&!£# (Bi-Ti-0 

) ^mv^/cia 2 lem^E c r *, 9*2 0 4 \z. mm 1 0 1 * 

?&ic j; ►) x la 3 < d) ic^-t j: 7 \z, mmm 1 0 4 <o±jc . tia^ii ^stc . ^it 
1 0 5 3 nitvimt ts. 

[ 0 0 8 7 ] 

^^m#Jl 1 0 5 ^^/^lcov^Ti¥^-t S k, Bi-Ti-O*^'5c5?-yn20 

9 . tfiJ;Ui2 . 4 5 dH z <?> v ? nR ( tfij x tt 5 0 0 W) ^ L . Ctl^^-&«2 0 
8 . 5^S 2 0 7 . 2 0 6 ^ALT^7 Xv^lSS 2 0 2 1*3 iz m At S . *fc 

. 7**7 Xv«i 2 0 2 1*3 ic. *?£14#*4*AgP2 1 1 =k 0 . #JxlirL*2 0 sccmT'## 

li 1 0 _3 P a fe<7>JE^lc^^-t^ . 
[ 0 0 8 8 ] 

1W z. X . -7' => X ^±f&M 2 0 2 iz It . 5&fC=i -f 2 1 0 ic = -f fjij ^ U 2 7 A * 

^^ts: tT'lf^t >f ^ a h a y^m,3kVr<r>WM*H-tL. JblBv -f^ni^^^AlCckO 
, 7*7 X7«| 2 0 2l:Ar^7'7 Xv^^f^ X v U „ >f 

*2 1 0 ^^iCBIJtlc ck 0 7* 7 X?4H 2 0 2 *0 ^ii^ 2 0 1 fij ic £tl 5 ft -5 . * tz 

X7M12 o 2<^tBaiciea$ ntz9-y y v 2 o 5 iz. mmtizmm&faffi * *> 

m m (i^U5 0 0W) ^ii^ti, C^CfcCJ:^ 9 — Y v V 2 0 5 tc A r 

i^^i^LT^ -v 9 ') y XMW.-* Sect, B iftfkT 2 0 5 ±9 

[ 0 0 8 9 ] 

9 - r v h 2 0 SJc^fR^tiiLf-B iliiFiiT ifiTtt. ^^74«g 2 0 2=k *) m 
&2iltzy'^ Xv N ^:^f s JXJS'I4^^^A^2 1 2 =k O^A^tiT^'^ X 7 ic i *»«1tfb 
L fc^m^^ k «lc , ^®Ji 1 0 4^)SffilcliL, SttfkS tifcgflfeK: «k 0 $Ht2 *l ^» 

„ 7 - y v v 2 o 5 \tm^wz'S> *) s mmfr&znzfr. z t \z =k *> H«t» 

[ 0 0 9 0 ] 



>^ j_ i>- bc "n u o ^ " v / at *z> rm v ■> )\> n\ < . p'j >c_ tdw s ir)¥ t v u m 1± ^ im sn 

mfcm 1 o 5 t>*jVf&$iitzWimi]*m<oti2> (03 ( d) ) , v ^ ? a-^n^^ 

ft *? . ?f$/& l tz femmfam 1 0 5 \z , ^§tt^xtjxJt^^x^ECR7-7X7$ «att 

L. Il^&it^ J:7(c LTtiv^ Jx fC'ft # X £: L T li . # X \z m h ~f . mm* 

2 ^*6*iH 1 0 4 <7>ff2/3Uc tilfflHT^x-^-g, o 
[ 0 0 9 1 ] 

tfUc . 03 ( e ) ic^-t =k 7 tc. ^l^m^Jl 1 0 5 <J0±lc, pff3E<7>jIiflt<7>Au 6* «b # & 

±gKM i o 6 i)*mf&2 tifzWim t -t s :u\ ^mmfafrhtthm-zm^rzmj-frnh 
tu. ±gi5«ffiio6u. & <fa^tirz>) y \* *yfttntKmmnQMmmiz & z&^m 

m t \z £ *) Bf&X' IS, & is , _L£&M 10 6 tt , #J . R u . Pt, TiN^ir^flU 

c?>^/lW»^4?mttWi|s|-^fflv^ J: 7 ic LT ^ <fc p t v>fc 

« < iUlli-*- £ HT^'ti^^s^T-. T i - P t-Au^ir^iUiLiv^ijSi: C<^±T 

mat LTi^ts^ii^So 

[ 0 0 9 2 1 

cct. ^mm^fttmiz & tut. m.mm 1 o 4 jb*^/&£ iix^ztkmx-. z^tizfem 

fam 1 0 5 <r>m^\zis^X ^ . TI<?)lfeil 1 0 4 <5D3lB<7> t 7 t ni;%^fl:$t5 c k 

* < x famnfam 1 o 5 <cr^T?s a. 00*. i*. th *>*^«*mft t<r>& 7 tstftis 
ttag-?*>* t . ±i!i L/z^^m#JS 1 0 5 wwu, T/i<^^H**§i5^a5 \zm\t$ 

7 * a x^iv^ffiT-, ttfilttftfll 1 0 5 )b*ff^^T'§ . J: 0 p a pM^^v^^|^m#Jl 1 0 5 
[ 0 0 9 3 ] 

tfUC ECRx^'v rSici •) fl2j£3*l<5 B i 4 T i 3 0 1 "b ft * 
#11 1 0 5 ) cOJffttlcov^T. «k »> i¥«mcifcifl-*S. f£M<b It. E C R * v 
ufcB i 4 T i 3 0 i 2 f&*>Jf?*&&«&< Oig-tC fcT. fi^t^A-t-S^mrtatc 

i o T . ff^c'til.B i 4 T i 3 0 12 I<?)i«^iiJiT-§ * C fcSIv^L fc, 
[ 0 0 9 4 ] 

» ^Ux®S£ 4 5 0'CtL fc*#<7>*SJ||-?*>£ . 

m 4 J: 0 , &MWtMi)* 0 ~ 0 . 5 $ c cm t 'h $ t § . Wkmtfi& t>* 0 . 5^0. 8sccm<^ 

««ftSU**S£-7-7 ( I C P ) i:HfffiSi!iMmTSI^It^it«^^]!feL. 

[ 0 0 9 5 ] 

^S^/iS*. ®&^9it*ib* 0 ~ 0 . 5 sccmi: 'h $ v^lc tt . 9 - Y v h 2 0 5 \z B i — T 
i - O^^S htifflLtv^^tt^^bf , B i fc»SfcA,£:3-*;h.ftuT i 

ztz. mmffim.t)*o . 8^3 &cmm^<^m-tit. b i 4 t i 3 o \i<^it^m.t^mm.^'^ 

^ «b ic, iill^ 3 sccm!U±<?>ii^lc li . B i <r>Wla B t <t 0 , Bi 4 Ti 3 0 

o 

s «b ic * tz. mmvtLmi)* o . 5~o. 8 sccm<r>m^it. mmffitftAnmtmmffii&c & 



hflXish-f. ECR^^7?|TBi-Ti - 0 <7>j&*S 7 - r -v h^ffluTB i 4T i 3 
ic ft & o 

[ 0 0 9 7 ] 

E C R x^'-v ?v£T'<7>B i 4 T i 3 0 j 2 l8*>«IKtt * f^lllt fc R #t -5 . 

^n&itfrTTs LT3bz, a* m^icm LTf&mmm t mm t ^\zmit-tz z t & 

[ 0 0 9 8 ] 

fi*!|ftt%7iN uoi. 3 0 o'cfrh 6 0 or a. jsirf^tt. m 

2. 5 fc|&3:ft tixu§ ><i, * lc£ufl i: * *) . B i 4 T i 3 0 1 i<r>^^itij^M 

^T•l^:ti)^i^. C fl h <7> 8c fl ic us L T . fj £ l£ , lU □ h <r> iS \ - - X • s> * 

-f^T^MF^^yU, I37f, 5 1 6 6 1, 1 9 98^. (Jpn.J.Appl.P 
hys. , 37, 5166 (1998). ) ft if ^#%lc LTv^cC # fcv^. 
[ 0 0 9 9 ] 

l ^ l , $3600 t:*e^.*flK«ftS"eii, Jajf 2*5 < * o mm^ -? * n ><* (i@ 

EH ) < ft o T L * v>*S&f£a*3Effc LT u £ *b<7> t^fcitS « C<7>SJ£*** B i 4 

T i 3 0 12 *>* a. 'J-iagx^S 6 7 5 'C^glcje^ c t £#;c*U£. ±3£ Lfc«*k:3 s ' 

j£IKii£<oS£tfcfFl4lc-3v*T AS i: . § Se iH t& It . lei £ flgfteotS £ $S v**^-* d t 

2oot*^3oo 'c<7>&t&-?. &mz i&mm m & &r -t *> . 

[0100] 

#9 3 0 0 'Ctejgi-s fcfiKJgiMli 6 0 0'C ST-Sfc ft S . 3 <?> Bf <^ ^if^^l^ ic it 
Zf&mmmit. mmmtA^m l . 5 nm/m i n . ^JH^UaiiC **« 3 nm/m i n . 
I^^AH^. 5nm/mi nT'^ofc. 

W-h<7>*g*fc>«b . B i 4 T i 3 0 12 <*>*SI&l8*>*£Jl£k:5B L fifiSli, M #f * fc* >< >i 9 \z jffi 
< ft •) . /^^iSS^-St ft SHRlsS-e* 0 . ±M<7>^*^'b tt, 3 0 0 °C^<b 6 0 0 °C<r> 
fi^litaSii: ft So 
[0101] 

%SI«tt*^-ttt»7ii» ^ - -fiStllT'ttigttij'ffTi < ft "9 , 
m'li* 1 ^^.^ tlft<fts„ ^Jili, Bi 4 Ti 2 0| 2 ^ir^Bi tiii: ^<b«J* 

^ tlZi&mmW&T'lt. * * V -SJ^fe* 6 7 5 •CttHT-£>S . C<7>fc#>. ±a!LfcS^<?> 
6 0 0°Clciav^©®lil±lcftSi:. ECR^7X7i,^4£^ti§i^4Jf-^))Dl$ft 

•bnso tu»i5k, 1 o 5 <r>mf^\zis^x\t. i«iisw*n» jf^^l 

^ - -iSSWT t -tint J: c £ \z ft S, mm^^m\z «fc til*. 96 SI « ft: IS 10 5 6*. 
S^^^f ft iff lit ftS±lfiMS^frlJ. 4 7 0 'CT-^-Dfcc 
[0102] 



1 3 W \2 m W ' * V 1 1 ' > HUi I "J /w rffi V. CO ^ > — C. W"4; W" "3 IZ o 

$ fc. «k 7 &f&#T-fi£fjl L fcB i 4 T i 3 0 u Wk\t . 1 0 0 ntnggwJI^ 

wnmt-h % zm-zmfc? z z t \z * . m<7>®.j&t¥f'&*MW-t z z ti3**imt% 

[0103] 

<? h\z. mnm^lt, ±.&Ltz& i 4 T i 3 0 12 ^^tt«Btc|^^-SC tlci-,!, <Xlc^ 

£ i\ iuiSi t fz <k 7 IC E C R * -y 9 ft iz =fc ») fl?^ L n a D M ^ J: V* B i 4 T i jO^Ifl 
s JSj¥5 0 nmS^WTlct^ i: „ i&gf £*/Jn 2 < 4511^^4: tt£i^:Lfc. 

±1£B i 4 T i 3 0 12 fllli. £ - ? mrt^^ti & HI j¥T- , *^mffiI'J^tc 
^^txf'iy 'J x^nsct^Iv^Lfc. c ft <b <?> *n JUc <fc >) , cti^^ll^ 

[0104] 

i o 3 t±.^mm i o 6 1 comiznR-zww't z z ^t-it? . 
r^nmm 1 o 3 1 ±.%$mm 1 0 6 t nwiizm-Miz * 0 mffi^en^n l » ^en^n l & 

m ^ ffl f* x- 1% l rc mrt-s ^ t l t ^ l x v ^ . 

[0105] 

^frlc^. ftH<7>&{I)t>*MJ £ ft£ C i: 
[0106] 

±SGmffi 1 0 6 icIEcomff ^En^ni-g, i; , 06tw (l) ic^i" £ 7 ic. 0^1 
. 5 v X-ltWiil^-m^lti^niz^ti:^. L^L. ( 2 ) \z ^ -f J: 7 ic . 1. 5V^£I;c£ 

ti£«Hi-& £:*MC 3 timrL^9Tt^ J: 7 lc LTu5^T\ WPJ 2 ftT u & w . 
[0107] 

Wt^T . nu±UmM I 0 6 lzjE<7>MJ£*t\l1]n^ z t . ( 3 ) iz^fk-f J: 7 ic . 0. 5 V 

2 h \zm^x . ±.%$mm 1 o 6 iziEcomft-zzvhn-t z ( 3 ) ic^i- * 7 ic 0 

L L . . -h^«ffi 1 0 6 \zn<nm!£&WW-f Z> t . ( 4 ) \zfjk-? & 7 ic. 0 . 

4 vmm^xn^mm^-mn. m.±- 1 x 1 o ~ 2 a/c mhz z<r>'&. m^m-rt 

[0108] 

^v^t . JigGm® 1 0 6 tcm^mffi^epfln-?- ^ t ( 5 ) ic^i- ^ 7 ic, « i: ^ irmrDb* 
^ h \z, m^^x ±.mmm 1 0 6 iztEco-mm^ww-t % t s ( 1 ) tc^t- ck 7 iz * 7 ic 0 

. 5-1. 5Vggn\ a t ^ irm^ft^^ti^v^ 

[0109] 

t^oT. (2)<7>=k7ic tc m»rL)!)*rLti ^ & 7 ic ±gum« 1 0 6 iz 1 . 5 v iu±<^> 

mff^ep^n L 'Sclttitf , (1) co £ 7 ^«'3iL^rrLti^v^fiK^>^flg^*l^i-S c t \z% 
Zo ( 1 ) lzfjk~tWim-& VlE^m&tn.^- H J irofvfcc i:ic-rs« fJ^ti. (2)lc^^ 
=k 7 ic 1 . 5 V W±<7>mff ^Ed^jn L , -B^'Srm^^rttiS^flgi; -^-^ ^ ^ ( 3 ) <^ =k 7 



o 

[OllO] 

l *>» l , ±gp«« i o 6 izn<7>m& ^wijw-t & t. ( 4 ) ic^-t j: 7 ic. Kfiagic^a«3o 

c ic i- h . 

2»blc, - 0. 4 VJii±^m^«BE%EP/in-r * h . ««SE*»atii Sr <& £ ffi ftffilc fig ic 
[ 0 l l l ] 

[0112] 

T- 5 X 1 riE^ftfitt^- K J T- 1 X 1 0 A/ c m 2 X' & Z Z £ 

*>><b > & ❖colfcii. 2 0 0 0 fgtc lit^. c<^c i: li. Sl^^e- Kc^iigij^5r#iici- 

•5 t <?> T* -5 . 
[0113] 

£ fc, ^m^n i o 5 t ±.mnm i o 6 <r>m\zffiz.tz%&mm i o 4 ic £ . i 

0 4 co}f r>>iy F«5B * * 'J T*>fflffllfc*Dr 66 SttftKUU iLSHt: 

9 > ? ^ tt . > H ^ v v -f It 4 . 5 e V n S T* £> £ 7 U 
-^*Jt.fc*£-. ft^^tc 12 1 . 2eVgg, iffSlC!J2. 3 e V £ mn^&M \z 
') Tfr&y.iz bfrtobft-Z^Z. ftfeoT, ffimT&e) fc- Ji ( IE?L) IC ft L T M 7"£ 
£M^*>xu * h n> (If) CWLTtt^ 'J Ttt^ffio h = -7Ctlc5r§ 0 

L < It s r^-f^?6<7)yt--f^ • t"/ - • I87t, 48 

45» 2 0 0 0 ^, (Wilk et. a 1 - , J . Ap p 1 . Ph y s. , 8 7 , 4 8 4 (2 0 0 0) . J * # # ic £ tl \^ 

[01 14] 

^^ic h 6 ic^-r <fc 7 ic . jigsmffi i o 6 tciEc?>miEE^ epftu l fc § t . n<omi±* 

EP L t § t- it . ffiftz f&wt0> filling <S4r>Tv^. :^:tti> > t <^> $J gy ^ 
ft 7 m-tiz. m^r • ; >( xit ( S/Nit) *t«l±3 -t±. ^- ?ofljM4SSi:t4«l*i)« 
^^lc^§ v^ 0 ctitt, *fe^Jl 1 04^fflufJlT'i5, 
[0115] 

±ifi L fzm 6 ic^i- 4-5^)t-F5>t'J iftflF £ LT :tT\ [21 1 ic^^iH^ 

s#imcii, * , m=?<r>mmit£ ^- ? <?>^*. o^o. ro f i s <^m^^ 
A.it. me<7> ( 4 ) xti ( 5 ) \z7jk~? & 7 ±^ms i o 6 izncomE^Bum~t z z £ 

J: „ 

[01 16] 

Zfz. 9 T o n J jAAtt. 06^) ( 2 ) tc^-T * 7 fc . ±.^mm 1 0 6 icIE 

comffi^ 1 . 5 VJa-tEPfiD LT«at6*^StlC^tlS J: 7 lc i" S C £ T-ft x««fcv^ 0 Ccoc 



<- i. . I -U- v j raj jt\ j;t r J «- l u- i4.vjt.WL -c — \- j t^-c - i- xix u «. > — s \ o n j 

znh<r> * 7 ic. 1 0 6 'N^mjBEEPflnk: «k 9 , riE^iSJ&tftt-Kj^riE*) 

fet&jvt t — K J tt^chlcioT To f f J Xlt TonJ <r>=r- 9 iVtm) 

[0117] 

— LTf § aA^tirc^- ? L U . ±SP«ffi 1 0 6 \z . 0 . 5 

~ 1 . 5 V <nmM%l&J£&Wl!aLrz£%<r>Kmi.-&ffi*WLZ Z tT-m%lzft 7 C 

fj^li, SI lZ^-tm=? <r>=E - K ttflga*. To f f J fv^i^i: nE^HSfitftt- 
K J T- LH 6 ( 1 ) ic^i" J; 7 \z 0 . 5 ~ 1 . 5 V <?>ffi M ^MB^M^izmW. 

[0118] 

HI ic^i-^^^^E- K ftflgfc*. T o n J fu«£5 fc riE<?)©©:m^- K J T* 
& £ . EI6co (2) tc^-t<^ck7ic, 0. 5 ~ 1 . 5 V <r> ffi ^ 4 MS. EP /in iff ic flSift 6* 
SSUc tfeft 4 z t iz «k ») 4*1 Bfr T- § -5 , 

ViE^m&ta^ - k j t rjE^Mtfc^- k j , o * *> . ro f f j t ronj <nmm 

[0119] 

{SiSf/i^- H J fr-&m^Z>1z.l*tX'&%iz'rt f v>«i*itt, II 1 ic^i-sflTfc*. -his 

2o^t-K^f}ff§Tv^ffltt, t*- 9 frftW 2 tlTv^^fl8T*>So $ h \Z . £% 

hfrn^-vfr^m^zrzdbiz. mm\z je <nmf£-&wipi lt t . ^it Ltost-Kax 

fb-T -5 C i: 4 < t»- 7 ib*ffi!Sic? fix L t 7 3 t li&u, iSo T> 1 1 Citiltttlf 

\z .j: nii. ^Bfti^<?)^*ttj l **HriiT-^-&o h i tc^-t^ti. fammtm 105**. r 
ffimmm 1 0 3 t ±.^mm 1 0 6 t^raic gum $ n^mjiic * *> ©fitted ft-** 3 t \z 

[0120] 

A^^izM^iz^ z 0 6 ic^i- J: 7 ic. 1. 6 Vg£"?& 9 . ^?jtlC78aS*ja*'h$ v> 

•iifi^H. t*^ 9 ^RfflttlS. T-y' 9 >u®fMfg£*&a6. >» - h * -f -/*>'■<- V 7-^ 3> 
t"^-?, - 7 -j- ji • "ri; 9 >i • t -7* 7 -f T > * (PDA) <7)A#^i\ ^Tco If 
Kit. >< — v 4, a > a. — y , -7_^x^ — -> a > , t7 ^iffi 

[0121] 

m Hz^-tmT \zism tP- 9 $ tl^i^^^ov^T. 0 7 1C7F-*. iMftl 0 6 
lcm^«J£^EP^n LTH 6 ic^i- rm^^SK#tfliJ ic Lfc^ic, ±gpm« l 0 6 \z 1 . 
6 V W.L EPfln-*-* C U\ riE^Mtt^filU x o^9. f-? TonJ 

^^^^^ii : i-s 0 z^^:, -^^r^rfc c±gg«ffi 1 0 6 ic+o. SV^EU^nLT.m 

[0122] 

mm $ ti fcntaiE it > #91 0 ^ **s^ t * 0 » c^t, it^iciooo^i-rvjN^^ 

vMI 7 *> 4 . Ifc, 07t^tl O^tcfflitil 0. 000, 0 0 0 # K: frj* £ ft * Jj* 
ck 9 , 1 0 ^^^m^Mli 0 . 1 m A t * ^> . C <7>8ctett » S7vft<50 6 6 % (3 2 ) 



[0123] 

Lfr*Lftfc*<o, cn^l^M^B, E C R y 7y£lcPSS-tS T tt ft v*. 0j 

xii, >< a ^mm<7>±.izmf&-t zt&mmit. mmitm^it^mnm (cvds) . 

[0124] 

TSBlBSfBtt. EBIfS, CVDffi, MBES, IBDffi, fln =5: £ <r> 

fc£L, ECRXA'^a^ffluiCtT, ^FilTHifF ft ^JUH. %Sltt#J8 

[0 1 2 5] 

»K «UItt£<o£lR*S£ + -?lfti£-?§ & «k 7 left 0 , *#tt*ft *r<7>fr*L*>S2**^i+ 

»< ft *> . mn t i^ffl^!Nftt<^is]±jcoftj!)*s. 

[0126] 

ftif :fcitK 7 ic^S ftTi>£ «k 7 JfML/ii^^SlcE C R^^ 

ft ir<^ii^ ft ^fiKLfcit7--4 (flnft&iM) L . & IB 4? t£ * 

< 3c#*ts * 7 ic Lit =kv^o 
[0127] 

t z*>x. mT^&^TM&to^- 9-&mmiz > ^ mn-tz z t r*it J in* v. 

CJttfcLT. *?«S^^@:lc±l-f S C t ^pTfllt ft So MOSFET^i*ftlri:LfcD 
RAMtSRAM, 7^7ya>iiJ4ir7ii, r- h , KM>w|t^iS 
tS^<)**5fcft« fi^T-l^ *J*RS*»*BIS3*l4fi*>TV>4. ctncttL. Elites 

-tmj-iz ^mt. &ifc%ffim.*m^z> z t x. ftmR\zMe> t>n~? \zmmm*m 

tb&zt t^mt ft -5,„ 

[0128] 

£fz. \Zl±.<r>mM<7>Mmx\t . £\lfiu L fzmS.\t\S.W,X3b o fzi}*. m M ft*I t % £ <r>^>i 

*i%BH<?>^*fl5ft®j©tt. h i tc^-t x 7 ic , iife^reic^i^m#Ji^fi nil l , c 

tl«b ~k 2 o^flT-t^tf ck 7 \z L h c *> \z3b z<r> 7 ^i^tf^C 2: T* . 2 o 

mffi^icpff^^mff (dc, a-;^) ^ ep 770 Lx^mm^m^ntn.a.^^it^ -t±. ^sft 

^Sttt- K ^MJ/l^e- K *ty *) *SH H T > t 'J fap^Hm^fili: ft £ . 

[0129] 

'itt^X. flitt, 08 (a) k:^-** 7 ic. 1 0 1 a^fflv*. f»Ji3*ifcT 

gE«tHJS 103 a, 10 3b*fflv^4«fc7lcL-rt«kv^. * fc, Jfc, 08 ( b ) C^-* 
£ 7 ic, *fe»14*«i 10 1a £J¥jo. TSSUffi/S 1 0 3 Jc n > 9 ^ h 10 3c 

si^icLTtiu, ms ( c ) ic^i-ck 7 n&m'&mm 1 o 1 a f*n 

S iifz±.Bnm 106 a, 106b*fflv^4«k7lcLT J t«fcv*. $^lc, 0 8 (d)lc^ 

-t «k 7 jc. nm$ nrzT&nmm 1 o 3 a , 1 0 3 b tm m 2 nrz±&nm 1 0 6 a , 1 

0 6 b t^fflv^ .k^lcLTt iu t 
[0130] 

13 9 JC^-t ck 7 77*v X/j^ ft ^ogflx 9 0 Ufflv^ot7l:LTtJ: 

z<r>M^. m 1 0 iz^k-t * 7 ic. S^9 0 1 lcKii?L0^LTC cic77 i^^^it. 



35 11A 3 V 1 55? |±U V I OP ^.TSH/H 1 V O «/>» ;i> /JA UU ^> 1^ y\ Wi J * V J ^ y X |- t c O * 

[0131] 

$ -olc. 0 1 1 ( a ) ic^-fi 7 ic, &«ft ^^la'tt^lri- 1 1 0 1 fcfflv** 
J:7lcLT^J:v\ * fc % 0 1 1 (b) \Zyjk~t «k 7 IC , £#£ 1 1 0 l^itJILT TS&m 

in i o 2t«x., cco±tc^^t/i 1103. %mmwm 1104, 1.3mm 1105 

*Sit*<J:7k:L-r j t«kv^. 01 1 (b) \z^F-?mr& t LfzMct. 1 1 0 1 t _tg&« 

11 1 05 i:<7)P^tcp)fS^mmfi-^^EP^ni-6 C t a* HI* fig J: ft £ . 
[0132] 

* fz. 012 -c^-t «k 7 \z. &mwt i 20 i <7>±\z, ®Lmm 1202, ^i^m^n 1 2 

0 3 , ±g&mffi 1 2 0 4 -&m-fZ> =fc 7 lc LT t J: v^. C^flffiRfcLfcjf^, 1 2 0 

1 TSBMIB 1 ft£. 0 12 "c^-tflliikii-s c t iz <fc oTx »ei»tt<7> ±v^I»ffi 

12 0 1 *>_tk:&fl§i£'g&!b*0j£3 nTv^w?, <fc *) m v^BlSft* *>»f* «b ft . if£^<5D$ 
£ftfti»»)llifif?§5. 

[0133] 

ft is. tt-SittttJItt. JgJ¥**J"£ < ft £ 6 irmrt**^ftlc < < ft 0 fitf[)b**§ < ft -So s 

fcfts, i &ffi'mikm<7>mmt]*m < ft s t . -r as ^©j* < ft » s/ 

NJt**fc •? fc < < ft *K > t <; nVtm'&mm Liz < < ft-So ttftttttffi ft*?* 

< ft >K y - ^««E*«^EflSHc«r* fc, 'J ft Lie < < ft& fc^lc, * 7 ft Jig 

tf> ft tft < ft »K S/Nlt;b*t , nc<<ft£ 0 

[0134] 

#J*-**i8\ %8|i8#J8tt. 1 0 n m <^ ft =k £fz. Jr y tkm\z istt £ 

^I^ftJl^Jf 2 A'3 0 - 1 0 0 nmT*i>ntt, > t 'J <?)ift ft? tj*mW> 2 ft > 
[0135] 

mx.it. 013 ( a ) tc^t- * 7 \z. t&m'&mm 1 3 0 i^iic nmt %z>T%imm 
11302, *&mm 1 3 0 3, famn-frm 1304 l . ^i^m^n 1 3 0 4 ^±ic 
. § *ffi%.MMnm uis^ ±gpmn 1 3 0 5 *jK^-rni* «k v^. « ±§&«« 1 3 

0 5 iztti&Lx&&<7>i&mm*m?t>*m#} 3 ft£ ztt^^. 

[0136] 

^mmft^fcmmiz. ^nft t^mnftizst^Tmn'&fritniz'i^ ^<kt- . ±.mttz 

^^'l±^[S]±6*0ft . XH^»c?iJ^^^:# t/c, «»^±gP«S 1 3 0 5 icWttvi"* 
[0137] 

* fc, 0 13 ( b ) ic^-t «fc 7 ic , ^fe^'llSUx 1 3 0 lwiic, ftjg ^ % h T^m^H 

1 3 0 2 ^ff^fi^ L , T^m*H 1 3 0 2 <^±lc , Ife^H 13 13, foffil&itm 1314, 
±.^mm 1 3 1 5 fr<b ft S «3&<*>ISI^£KflJ S if ^> ck 7 ic L T t £ v^ 0 mx.lt. L £: 

R I I CPx";f if;ECRi7f ir^jnlvi^fflv^ 

H ^ <^%Sltt#J| 13 14 Z ^ J: 7 ic ^iLTMti ZtT\ 

^TPbI^S^^ ckO^<-r^,Ci: ^HTfiBt ft 0 , S h\z$\±.2itZZti)*X'%Z> 

o 

[0138] 



1302, mmm 1303 *ntf& l . z(T>±\z . ifommkm 1314. ±^m« 1315 

01 3 (d) C^-f * 7 ic. & L Tv> *i|6*ni 13 13, 

«#:H 13 14 ^iffl^, 13 16 TS 7«k7lcLTfc«kv*. 

[0139] 

013 ( e ) tc^-t* 7 *feifS'ttai«i 1 3 0 1 <n±.iz. % zrummm 

1 3 0 2, l&^H 1 3 0 3 L . z<n±lz. *&a$m#Jf 1314, _tg&«« 1315 
fc*«b SrSSR^Iii^fcEIU 3 § ❖^tfe^^tt^LTv^^SIHIfltJB 1 3 1 4 en MM ^ 

s t&mmm. 1317 x-m n^cLTt*v\ 

[0140] 

0 1 4 t^i- 7 mm^mm 1 3 0 1 <7>±.\z. nmt % z>T%immm 1 3 0 

2 % J&ffc L » T8B««JB 1 3 0 2 ^±ic, 13 13, ^SI«#JB 1314, ±g&« 
« 1 3 1 5 ft £«&<7>ifl^ie?lJ LTv* JB 13 14 
<7>ffl!JSB*ftit-*S «fc 7 &ftJB 1 3 2 6 ^ff^lTt £v* 0 c tl h co J: 7 ic . UIt^c 

LT^lSLtS »^^iSI«*JS 1 3 1 4 enm-k. ««#?S7 J; 7 lets C i:T\ § 

[0141] 

leni, YTjffllcmlEKJU L . X ?j ft >t x * T8B«ffi« ic mm. L . Y ?j ft x * IMS 
\znU L » X^ft^x&^Y^ft^x^&wc^jfHt-^x-f -v * «S 66 «b 7* a -b -v 
a. - >y h ^tilroi- & ic 7 y 7 u\zt ? -feX^HT^ft > ^ QUIT'S -5 

o 

[0ffi<7>mm£iftBjn 

[0142] 

[0 1] *^BH<^^m^ff^figlcfclt-g>^l^m#^T^^^#J^^^fl5ic^i-»fH0T 

[0 2] *mmcomm\z & n & corner* z> e c r v 9 nw.<7>m*fF-tffi 

o 

[0 4] ECRXn'v ?StffluTB i 4 T i 3 0 j 2 ^ /£J1 L fc M £>co . i?ALfc»friil 
iftS ic «■ -r * It cn S ffcfc ^ L « 14 0 T *> £ . 

[05] mmumiztt-t z b i 4 t i 3 o n^^mmrKtmnmco^it^^Lrzm^m 

T£>6, 

[0 6] 0 1 lc^iJ-iSIT<75Tg&1I«H 1 0 3 i: ±g|5mffi 1 0 6 t W k:«BE* EPfln L 

[0 7] 0 1 iz^-tm^izisi-t & t»- ? fiijf $ *i£ B#fmc oi^Tt&Bfl-t *fc#>*>i&nii 

0 T £> £ . 

0 t & 5 . 

[0 9] ^f&BH^ft!L<^^]fe<^^flglC^MtS^i^«^^^^^^fJ^^^«IlC^-r»fffi 
0 T * & . 

[010] *^B^ioft!i(7>^]!i(E^sflgfcfeit zfammi&mT<7)ffi!&m*Mi$,®izfik-tM 

ffl 0 T £> £ o 
H0Tf>2>, 

[0 12] #3£BJ!^ftf!<^||]5£^ff2flmcfctt- SMlSI^**^ <^<«jft#J**^(»lc^"tBlf 

[013] *mn<7>m<7>mm<7>Bmiz}si'f zfammfamT<nMf&m*MiR%iizTk-tm 
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1 0 1 -"*«L 1 0 10 3- TSP««W . 1 04~»a«#i» 10 5- 

&$nS. 1 0 6 - _tg&«ffi. 



[EI 1 ] 




m o i 



(a) 
(b) 
(c) 



402 
-101 



J— 101 



i— 101 
105 



\^ //////// sfffffffff/f/fff/f i^l 02 



-104 



401 

106H^%^^ .105 



(e) 



r — i 



~103 



404 



TM02 
101 



[0 4] 




0 1 2 3 4 5 6 7 

Bfeifftf^Sflfci: (seem) 



i LAI O A 




0 100 200 300 400 500 600 700 



l® 6 ] 



1X10 



-2 



-2 



8X10 



« 6X10" 
0 
o 

i 4X10" 



2X10 



0 



-2 



(3)IE0>*SffitfrE— K 





-2X10 



-2 



(2)| 



ft 

m 

ifE 



7^: 



-5 -1 -0.5 0 0.5 1 

h«j£ (v) 



1. 5 



2.5 




10° 10 l 



10* 



10 s 10 4 10 6 10 6 io r 



[18 ] 




L U5J 1 O | 



(a) 



ir-^-T-r* rrrrr^-r, - 



1 « Pt) 



1303- 




1—1302 
^-1301 



( 



(b) 



1314 
1313 




1303- 




-1302 



C 



1315 



(d) 



1314- 
1313 




(K3HE) 



^ 1 302 



1316 1316 



C 



MEli 



(e) 



1315 



Jif-l (§jt? -3 



(3 




1303 



1317 1317 




1326 1326 1326 



1302 
—1301 



[015] 



- *^21 



imi 



- ^31 



• 



- ml 



^12 



- nm3 



l?f^22 



^32 



— *T-m2 



X^fR] 



1^23 



r 



— 1^33 



" r 

— Sf^-3n 



^m3 



05 

1604 



1007 




1606 



[017] 



1706 ^EESS 



V 1 1721 ( V ? 

1702 X 7 0 4 1703 



-1708 



-1701 



[13 1 8 ] 




[Ml 

[»a^si *fe^tn i o 4 ic%fttt#ii i o 5 -&m Lxmw. l . z tih^Tzmmm i o 
3 1 ±95*® io6k runmm i o 3 1 ±%mm i o 6 t^mizm^^mm ( 

o. 5-i. 5 v<nm% ^mff^En^n ifc k % <7>mm$.-&m*Mz z t x&^izit •? c t 
imnm] m i 



uu tm /\ hzl ;m 



000004226 
19990715 

591029286 



Document made available under the 
Patent Cooperation Treaty (PCT) 

International application number; PCT/JP2005/013413 
International filing date: 21 July 2005 (21.07.2005) 



Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-214858 

Filing date: 22 July 2004 (22.07.2004) 



Date of receipt at the International Bureau: 25 August 2005 (25.08.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



